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definition of inflammation of course differs essentially 
from that adopted in pathological text-books, for Metchni- 
koff places the vascular phenomena in the second rank, 
and reduces to a minimum the part played by the 
nervous system. It must be acknowledged, however, 
that the author brings forward a formidable array of 
facts observed in the various branches of the animal 
kingdom in order to place his theory on a sure footing ; 
and he clearly establishes one point, namely, that inflam¬ 
mation may take place without the blood-vessels or 
nervous system playing any part in it. On the other 
hand, a critic might object that, in the higher animals 
at least, there are many forms of inflammation in which 
the amoeboid cells take little, if any, part at all. The 
proposition is, nevertheless, for the most part true, and 
it has undoubtedly given us a key to the understanding 
of many obscure points connected with the problem of 
immunity against microbes. 

To a large extent the process of resistance of the 
animal body against the invasion of micro-parasites 
is due to the action of cells derived from the mesoblast. 
This, Metchnikofif has demonstrated by a number of 
extremely interesting experiments, and has shown that, 
in vertebrate and invertebrate alike, this function is at all 
times carried on. He and his pupils have proved that 
it is a normal physiological function taking place in 
certain parts of the body, such as the tonsils and the 
Peyeds patches of the intestine. 

The theory of Prof. Metchnikofif has not been 
accepted by the majority of pathologists, and has 
been treated with scant respect by many bacterio¬ 
logists, more especially in Germany. In this country 
it has, however, been received with greater favour, 
and it is well that such a book should have been 
translated by Dr. and Mrs. Starling. Indeed, for the 
translation we have nothing but praise ; it is worded in 
excellent English, and, what is more, the meaning of the 
author is, with very few exceptions, exactly reproduced. 

It is interesting, however, to see how much of the work 
is controversial in character, and one might almost wish 
that Prof. Metchnikofif had not wasted so much time in 
disputing the many rival theories which have since been 
shown to be erroneous, and are no longer held even by 
their promoters. The theory, for instance, that the 
defence of the organism was due to the so-called bacteri¬ 
cidal power of the serum, a theory which was defended 
by so well known an observer as Dr. Klein, has now been 
almost universally given up. Metchnikofif and his pupils 
bit the right nail on the head when they proved that the 
bactericidal action of the serum in a test-tube was a very 
diiferent thing from the action of the serum in the living 
body. Indeed, it is difficult to understand how such a 
notion should have received any favour, when not a single 
fact could be produced to show that this bactericidal 
action ever takes place in the human or animal body. The 
experiments of Sanarelli, which seemed at one time to 
support it, have now received another interpretation from 
their author. When, later on, it was shown that the 
bactericidal action of the serum in immune animals was 
very much more marked than in non-immune animals, it 
was thought that a strong point had been scored against 
the phagocytic theory; but the discoverers of this fact 
Messrs. Behring and Nissen, had to confess that this 
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stronger bactericidal action was not always present in im¬ 
mune animals, and that it occurred in some diseases only. 
Lastly, the theory was finally buried when MetchnikofT 
showed that this bactericidal action of the serum had no 
power to check the reproduction of micro-organisms, and 
that the immunity was produced by the action of the 
despised amosboid cells. Indeed, to thinking patho¬ 
logists, it was apparent from the first that a theory 
based on the action of the serum was an impossible one, 
for all the facts relating to serous effusion in the human 
and animal body pointed to an opposite conclusion. In 
the majority of cases, serous effusion produces no im¬ 
munity, and, in many cases, the fact that a large quantity 
of fluid is exuded from the vessels shows that the disease 
must end fatally. 

Of the anti-toxic theory, which was promoted at one 
time by Behring and his school, Prof. Metchnikoff speaks 
with great respect; but in a series of interesting pages 
he shows how it does not apply to all cases, and that even 
when the blood contains a large amount of anti-toxine 
the patient nevertheless dies of the disease ; and con¬ 
versely, that an animal maybe immune against a disease 
without its blood having any anti-toxic power whatever 
on the toxines secreted by the bacillus which is the 
cause of the disease. 

Prof. Behring himself has now been obliged to give up 
this theory, and it has been lately shown by Buchner and 
others that, as a matter of fact, the serum of an immune 
animal has no anti-toxic power at all, and that in such 
cases the animal recovers owing to the rapidity with 
which the immunity is produced. 

Of the other rival theories it is unnecessary to speak, 
as Prof. Metchnikoff has himself shown that a great 
many facts which have been brought forward to support 
them cannot be maintained. Of ail the theories, 
therefore, which have been thought to explain the 
natural and acquired immunity of animals and man 
against infectious disease, the phagocytic theory is the 
only one which still holds the field, and, although it will 
not explain all the phenomena of immunity, it is the only 
one which is based on accurately observed facts, and 
which will explain how microbes are destroyed in the 
body. Moreover, those who will read the present book, 
will see that Metchnikoff himself has always allowed that 
probably there are other factors in the production of 
resistance against infectious disease, but that the chief 
factor was the part played by cells derived from the 
mesoderms, and especially by the wandering amoeboid 
cells. 


OUR BOOK SHELF. 

The Camel , Us Uses and Management. By Major A. G. 
Leonard. (London: Longmans, Green, and Co., 1894.) 

The author treats in this work of the management of 
the camel in connection with military operations, the 
result of his experience in India, Afghanistan, Egypt, 
and the Sudan. He does not claim to have produced 
a scientific essay on the animal, but rather to furnish 
officers and others in charge of camel transport with a 
practical description of the camel, his treatment and 
management, so as to enable them to avoid the causes to 
which the enormous mortality of baggage camels in 
recent expeditions has been mainly due. After describ- 
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ing the anatomy and temperament, the author considers 
it to be essentially a stupid animal, and incapable of 
looking after itself, though a model of patience under 
most trying conditions. 

In mentioning the principal breeds of African camels, 
the Maazee tribe north of Kena is omitted, also the 
Hoivetat, who, though now poor and few in numbers 
near Cairo since the railway has robbed them of the 
carrying trade between Cairo and Suez, are still a large 
and important tribe in the Sinai peninsula. The Kab- 
babish tribe from the neighbourhood of Dongola, men¬ 
tioned as a powerful and wealthy tribe, has, since the 
beginning of the Mahdist movement, been practically 
wiped out. 

The author strongly advocates the establishment of 
stud farms to improve the breeds, as has been done by 
the French in Algeria, and then goes on to the important 
subject of watering, strongly combating the common 
belief that a camel does best on a small supply of water, 
and that before a desert march they should be watered 
at intervals, so as to train them, and to make them drink 
the more before starting. Doubtless many errors on 
this subject and that of feeding have sprung from infor¬ 
mation obtained from Arabs, who, though skilled in 
management, cannot always be depended on for their 
explanations, as in the case of a Sheikh whom we heard 
say that “ a camel required less food on a hard desert 
march than when in camp, because the stomach shrunk 
when in work.” Without doubt they should always start 
on such marches in the best possible condition, and not 
weakened by previous fasting, while, as the author points 
out, a main reason of the Arabs’ success with their camels 
on long and arduous marches is that they do not hurry 
them, and afterwards graze them for days and even 
weeks to recruit, a thing impracticable on service, where 
work is at high pressure, and a large reserve of baggage 
camels is rarely available. 

The importance of careful loading and suitable 
saddlery is strongly insisted on, and this latter point might 
with advantage have been gone into more fully with 
figures of the various riding and baggage saddles in use, 
since we have not yet got a satisfactory service pattern 
saddle. A diagram of the camel’s skeleton might also 
have been added to the chapter on loading and march¬ 
ing. Chapter iii., setting forth the author’s views on 
the instinct and intelligence of various animals, might 
have been omitted or greatly curtailed, seeing how little 
of it relates to the camel. 

The subject is of great importance, and, as a practical 
work, the result of much experience, this book meets a 
want, though reference would have been greatly facili¬ 
tated by an index. 

Modern Plane Geometry. By G. Richardson, M.A., and 

A. S. Ramsey, M.A, (London: Macmillan and Co., 

1894.) 

A CLOSE examination of this small treatise shows at 
a glance that the usual method of treatment has under¬ 
gone considerable alteration. The proofs contained 
therein are of those theorems in the syllabus of modern 
plane geometry which was issued by the Association for 
the Improvement of Geometrical Teaching. The range 
of the subject treated may be gathered to a certain extent 
from the statement that the work is intended to serve as 
a sequel to Euclid, or to the “Treatise on Elementary 
Plane Geometry ” issued by the above-mentioned Asso¬ 
ciation, and, as the authors state, as a systematic means 
of procedure from Euclidean geometry to the higher 
descriptive geometry of conics and of imaginary 
points. The chapters treat of the geometry of the 
triangle, quadrangle and circle, harmonic ratio, geo¬ 
metrical maxima and minima, that relating to the first 
being fully considered and containing an introduction 
to more recent work on special points connected with 
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the triangle. Other chapters deal with cross ratios, 
involution and reciprocal polars, and projection. The 
authors inform us that there has been practically no 
departure from the syllabus referred to above, with the 
exception of a few additions and the interpolated 
examples and problems. The theorems are for the most 
part accompanied by clearly drawn figures which 
considerably facilitate the rendering of the text. 

A little familiarity with this treatise will commend it 
to many of our readers, for the authors are clear and 
concise in their treatment of the theorems with which 
they have dealt. 

Chemistry Demonstration Sheds. (London: Blackieand 

Son, 1894.) 

In our opinion, the series of diagrammatic sketches of 
chemical apparatus just published by Messrs. Blackie 
may be put to extremely harmful use. “ The sheets have 
been designed,” say the publishers, “ as a lecture-room 
aid in the teaching of chemistry. They present, drawn 
in bold outline, the apparatus used in the experiments of 
a first course, and underneath each diagram is set down 
the chemical formula of the experiment. The diagrams 
are drawn in elevation, and are just what a student re¬ 
quires to sketch in the examination room, while the 
formula, being constantly before the eye along with the 
diagrams, will become indelibly imprinted on the 
memory.” If the sheets are merely used to describe the 
arrangement of apparatus for experiments actually per¬ 
formed, no one will, of course, object to them. But if 
(and this is more likely) the sheets are employed to im¬ 
press upon the student’s memory chemical reactions and 
apparatus never seen in reality, they could not be con¬ 
demned too strongly. Teachers are often too glad ta 
avoid experimentation and to refer their classes to text¬ 
books for descriptions of chemical changes brought about 
by various means. Messrs. Blackie’s wall sheets will 
facilitate such a shirking of responsibility. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold Aims:!/ responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part o/Naturk. 
No notice is taken of anonymous communications. ] 

Panmixia and Natural Selection. 

Mr. Weldon’s letter on this subject, in Nature of May 3, 
calls, I think, fora few farther observations. He first criticises 
the statement that “the survival-mean must, on cessation of 
selection, fall to the birth-mean,” by showing that there are 
probably cases in nature in which the survival and birth-means 
may coincide, owing to the removal by selection of all in¬ 
dividuals above and below the mean, they being approximately 
equal in number. This is, no doubt, the case with certain 
characters of a species, but probably never with all or even with 
most characters. Darwin states that in France and Germany 
white pigeons are killed off by kites, and that on the coast of 
Ireland black fowls are also killed off by sea-eagles. These 
and other analogous facts render it probable that in many 
species of animals colour is kept to the inconspicuous and pro¬ 
tective mean tint by the elimination of all individuals which 
vary much on either side of it, and thus, as regards colour, the 
birth-mean and the survival-mean may be almost identical. But 
with many other characters this is not the case. In sheep, 
cattle, and horses it has been observed that when the larger low¬ 
land breeds are taken to bleak mountain regions they gradually 
dwindle in size, only the smaller and hardier of each generation 
surviving the severe winter and spring climate and the compara¬ 
tively innutritious food. Here the elimination is clearly in one 
main direction ; and the absence of this selection due to the 
transference of the whole body of such reduced individuals to a 
milder climate and better pastures, would no doubt lead to a 
slight increase of average size, indicating that the birth-mean had 
been above the survival-mean. So also in the case of the half- 
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